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METHOD AND APPARATUS FOR
GENERATING REFERENCE SIGNAL

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application No. PCT/CN2011/072308, filed on Mar. 30,

2011, which claims priority to Chinese Patent Application
No. 201010139807.5, filed on Apr. 2, 2010, both of which are

hereby incorporated by reference 1n their entireties.

FIELD OF INVENTION

The present mnvention relates to communication technolo-
gies, and particularly, to a method and apparatus for generat-
ing reference signal.

BACKGROUND OF THE INVENTION

In LTE (Long Term Evolution) system, RS (Reference
Signal) 1s generated by cyclically shifting CAZAC (Const
Amplitude Zero Auto-Correlation) sequence. In a specific
implementation, a base station may assign a same frequency
band and different CSs (Cyclic Shift) to different UEs (User
Equipment) so that RSs generated by different UEs are
orthogonal. In this way, the base station can distinguish sig-
nals sent by the different UEs.

In order to enhance the flexibility of frequency band sched-
uling, when generating the RSs 1n the related art, a base
station may take the way of assigning partly overlapped fre-
quency bands to the different UEs, while the UEs may adopt
hopping technique to benefit from interference randomiza-
tion. When the base station assigns partly overlapped 1ire-
quency bands to the different UEs, the hopping mode that the
UEs should adopt 1s different from that when the base station
assigns a same Irequency band to different UEs. As a resullt,
the base station needs to send not only signalings of the RS to
all of the UEs, but also indicated signalings related to hopping
to all of the UEs.

The 1ventor found that there 1s at least the following
problem in the related art during implementation of the
present invention.

The hopping mode adopted by a UE 1n the process of

generating the RS need a corresponding indicated signaling
sent from a base station to the UE, which increases system
signaling overhead.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a method
and an apparatus for generating reference signal. The techni-
cal solution 1s as follows.

In an aspect, a method of generating reference signal 1s
provided, and the method comprises:

receiving, by a user equipment, a first signaling carrying
reference signal solution information sent by a base station,
wherein the reference signal solution information has at least
one mapping relation with at least one piece of orthogonal
code configuration information and at least one hopping
mode, and the at least one mapping relation 1s stored 1n the
base station and the user equipment;

determining, by the user equipment, a corresponding piece

of orthogonal code configuration information and a cor-
responding hopping mode according to the recerved ret-
erence signal solution information and the stored at least
one mapping relation; and
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2

generating, by the user equipment, a reference signal
according to the determined piece of orthogonal code
configuration mformation and the determined hopping
mode.

In another aspect, a user equipment 1s provided, and the

user equipment comprises:

a storage, configured to store at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration information and at least one hopping mode;

a receiver, configured to receive a signaling carrying a
piece of reference signal solution information sent by a
base station;

a processor, configured to determine, a corresponding
piece of orthogonal code configuration information and
a corresponding hopping mode according to the received
reference signal solution information and the stored at
least one mapping relation; and

a generator, configured to generate a reference signal
according to the determined piece of orthogonal code
configuration mformation and the determined hopping
mode.

In an aspect, a method of generating reference signal 1s

turther provided, and the method comprises:

storing, by a base station, at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration information and at least one hopping mode;
and

sending, by the base station, a first signaling carrying a
piece of reference signal solution information of the at
least one piece of reference signal solution information
to a user equipment, enabling the user equipment to
determine a corresponding piece ol orthogonal code
configuration information and a corresponding hopping
mode according to the reference signal solution infor-
mation sent by the base station and the at least one
mapping relation stored by the user equipment, and gen-
erate a reference signal according to the determined
piece of orthogonal code configuration information and
the determined hopping mode.

In another aspect, a base station 1s further provided, and the

base station comprises:

a storage, configured to store at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration mformation and at least one hopping mode;
and

a transmitter, configured to send a first signaling carrying a
piece of reference signal solution information of the at
least one piece of reference signal solution information,
to a user equipment, enabling the user equipment to
determine a corresponding piece of orthogonal code
configuration information and a corresponding hopping,
mode according to the reference signal solution infor-
mation sent by the base station and the at least one
mapping relation stored by the user equipment, and gen-
crate a relerence signal according to the determined
piece ol orthogonal code configuration information and
the determined hopping mode.

Advantageous eflects of the embodiments of the present

invention may be as follows.

Through pre-storing the mapping relation among the ref-
erence signal solution information, the orthogonal code con-
figuration information and the hopping mode on the base
station and the user equipment and the user equipment gen-
erating reference signal after determining the corresponding
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orthogonal code configuration information and the corre-
sponding hopping mode according to the reference signal
solution nformation sent by the base station, the hopping
mode may be delivered without increasing system signaling,
overhead, so that the UE’s hopping mode fits the scenario
where the UE 1s, to ensure the orthogonality of reference
signals generated by different UEs in various scenarios.

BRIEF DESCRIPTION OF THE DRAWINGS

To 1illustrate the technical solution of the embodiments of
the present ivention more clearly, the accompanying draw-
ings which are needed 1n the description of embodiments are
introduced briefly below. Apparently, the accompanying
drawings 1n the description below are merely some of the
embodiments of the present invention, based on which other
drawings can be obtained by those skilled 1n the art without
any creative effort.

FIG. 1 1s a flowchart of a method of generating reference
signal provided by embodiment 1 of the present invention.

FIG. 2 1s a flowchart of a method of generating reference
signal provided by embodiment 2 of the present invention.

FI1G. 3 15 a flowchart of a method for generating reference
signal provided by embodiment 3 of the present invention.

FI1G. 4 15 a schematic drawing of the principal of generating,
enhanced reference signal provided by the embodiment 3 of
the present invention.

FIG. 35 1s a schematic drawing of the principal of the hop-
ping technique provided by the embodiment 3 of the present
invention.

FIG. 6 1s a schematic drawing of the structure of demodu-
lating reference signal provided by the embodiment 3 of the
present invention.

FI1G. 7 1s a schematic drawing of the structure of a first user
equipment provided by embodiment 4 of the present mnven-
tion.

FIG. 8 15 a schematic drawing of the structure of a second
user equipment provided by the embodiment 4 of the present
invention.

FI1G. 9 1s a schematic drawing of the structure of a third user
equipment provided by the embodiment 4 of the present
invention.

FIG. 10 1s a schematic drawing of the structure of a fourth
user equipment provided by the embodiment 4 of the present
ivention.

FIG. 11 1s a schematic drawing of the structure of a first
base station provided by embodiment 5 of the present inven-
tion.

FI1G. 12 1s a schematic drawing of the structure of a second
base station provided by the embodiment 5 of the present
invention.

FIG. 13 1s a schematic drawing of the structure of a third
base station provided by the embodiment 5 of the present
invention.

FIG. 14 15 a schematic drawing of the structure of system
for generating reference signals provided by embodiment 6 of

the present invention.

DETAILED DESCRIPTION OF THE INVENTION

To make objectives, technical solutions and advantages of
the present invention more clearly, a detailed description of
the embodiments of the present invention will be given below
in connection with the accompanying drawings.

Embodiment 1

Referring to FIG. 1, the embodiment provides a method for
generating reference signal, and the specific process of the
method 1s as follows:
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4

101: a user equipment receives a signaling carrying refer-
ence signal solution information sent by a base station,
wherein the reference signal solution information has at least
one mapping relation with orthogonal code configuration
information and a hopping mode, and the at least one map-
ping relation 1s pre-stored in the base station and the user
equipment; and

102: the user equipment determines, according to the
received reference signal solution information and the stored
at least one mapping relation, corresponding orthogonal code
configuration information and a corresponding hopping
mode, and generating, by the user equipment, a reference
signal according to the determined orthogonal code configu-
ration information and the determined hopping mode.

The method provided by the embodiment delivers hopping,
mode without increasing system signaling overhead, through
pre-storing mapping relations among reference signal solu-
tion information, orthogonal code configuration information
and hopping mode on a base station and a user equipment and
the user equipment generating reference signal after deter-
mining the corresponding orthogonal code configuration
information and the corresponding hopping mode according
to the reference signal solution imformation sent by the base
station, so that the UE’s hopping mode fits the scenario where
the UE 1s, to ensure the orthogonality of reference signals
generated by different UEs 1n various scenarios.

Embodiment 2

Referring to FI1G. 2, the embodiment provides a method of
generating reference signal, and the specific process of the
method 1s as follows.

201: a base station pre-stores at least one mapping relation
among reference signal solution information, orthogonal
code configuration mnformation and a hopping mode; and

202: a signaling carrying the reference signal solution
information 1s sent to a user equipment, enabling the user
equipment to determine corresponding orthogonal code con-
figuration information and a corresponding hopping mode
according to the reference signal solution information and the
at least one mapping relation among the reference signal
solution information, the orthogonal code configuration
information and the hopping mode, pre-stored by the user
equipment, and generate a reference signal according to the
determined orthogonal code configuration information and
the determined hopping mode.

The method provided by the embodiment delivers hopping,
mode without increasing system signaling overhead, through
pre-storing mapping relations among reference signal solu-
tion information, orthogonal code configuration information
and hopping mode on a base station and a user equipment and
the user equipment generating reference signal after deter-
mining the corresponding orthogonal code configuration
information and the corresponding hopping mode according
to the reference signal solution information sent by the base
station, so that the UE’s hopping mode fits the scenario where
the UE 1s, to ensure the orthogonality of reference signals
generated by diflerent UEs 1n various scenarios.

Embodiment 3

The embodiment provides a method of generating refer-
ence signal, and the method can make a base station send a RS
solution information and deliver a corresponding hopping
mode iformation simultaneously, which can not only save
system signaling overhead, but also make the UE’s hopping
mode fits the scenario where the UE 1s, to ensure the orthogo-
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nality of reference signals generated by different UEs in
various scenarios. Retferring to FI1G. 3, the specific process of
the method provided by the embodiment 1s as follows.

301: a base station and a UE pre-stores at least one mapping
relation among reference signal solution information,
orthogonal code configuration information and a hopping
mode;

wherein different RS solution information corresponds to
different orthogonal code configuration information and hop-
ping modes. The embodiment does not set limitation on how
to store the mapping relations among the RS solution infor-
mation, the orthogonal code configuration mformation and
the hopping mode. In actual practice, the mapping relations
may be stored as a list, as shown in the following Table 1.

TABL

Ll
[

RS solution orthogonal code

information configuration information  hopping mode

solution 1 orthogonal code hopping mode 1
configuration 1

solution 2 orthogonal code hopping mode 2
configuration 2

solution 3 orthogonal code hopping mode 3
configuration 3

solution 4 orthogonal code hopping mode 4
configuration 4

solution 5 orthogonal code hopping mode 5
configuration 5

solution 6 orthogonal code hopping mode 6
configuration 6

solution 7 orthogonal code hopping mode 7
configuration 7

solution 8 orthogonal code hopping mode &

configuration 8

302: the base station sends a signaling carrying the RS
solution information to the UE.

As for thus step, the embodiment does not set limitation on
how the base station sends the signaling carrying the RS
solution information. For example, the base station may send
the signaling carrying the RS solution information, by a chan-
nel for delivering relevant information on uplink scheduling,
and send the RS solution information 1n a coded form, so that
the UE may, according to the signaling, obtain the uplink
scheduling information and information needed for generat-
ing RS. As the mapping relation list shown 1n Table 1, after
encoding the different solutions 1-8 of the RS solution infor-

mation, the mapping relation list 1s shown 1n the following
Table 2.

TABLE 2
RS solution orthogonal code
information configuration information  hopping mode
000 orthogonal code hopping mode 1
configuration 1
001 orthogonal code hopping mode 2
configuration 2
010 orthogonal code hopping mode 3
configuration 3
011 orthogonal code hopping mode 4
conflguration 4
100 orthogonal code hopping mode 5

configuration 5
orthogonal code
configuration 6
orthogonal code
configuration 7

101 hopping mode 6

110 hopping mode 7
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TABLE 2-continued

RS solution orthogonal code

information configuration information  hopping mode

111 orthogonal code hopping mode 8

configuration 8

Furthermore, the embodiment also does not set limitation
on the specific RS solution information carried 1n the signal-
ing. For example, the base station sends a signaling carrying
the RS solution information code 001 to the UE. After receiv-
ing the signaling, the UE may determine, according to the
following steps, the configuration code information and the
hopping mode corresponding to the code 001, and thereby
generates the RS. Therefore, by merely carrying the RS solu-
tion information in the signaling, the base station may make
the UE obtain the information of the hopping mode and so on
needed for generating the RS, to avoid addition of new sig-
nalings, thereby saving system signaling overhead.

303: the UE determines, according to the received refer-
ence RS information and the stored at least one mapping
relation, corresponding orthogonal code configuration infor-
mation and a corresponding hopping mode, and generates a
reference signal according to the determined orthogonal code
configuration information and the determined hopping mode.

Specifically, the reference signal generated by the UE
according to the orthogonal code configuration information
and the hopping mode 1s DM RS (Demodulation Reference
Signal). The embodiment does not set limitation on the spe-
cific way to generate the reference signal, and 1n actual prac-
tice, the way to generate reference signal 1in the related art may
be referred to. The orthogonal code configuration information
includes at least one of an orthogonal code, CS and OCC
(Orthogonal Cover Code), which 1s used by the UE in gener-
ating the RS.

For example, the orthogonal code configuration informa-
tion includes an orthogonal code used by the UE 1n generating
the RS, namely, the orthogonal code configurations 1 (1=1,
2,...,8)1n Table 2 represent orthogonal code 1, orthogonal
code 2, ..., orthogonal code 8, respectively, then the mapping
relation list 1s as shown 1n the following Table 3.

TABLE 3

RS solution orthogonal code

information configuration information  hopping mode
000 orthogonal code 1 hopping mode 1
001 orthogonal code 2 hopping mode 2
010 orthogonal code 3 hopping mode 3
011 orthogonal code 4 hopping mode 4
100 orthogonal code 5 hopping mode 3
101 orthogonal code 6 hopping mode 6
110 orthogonal code 7 hopping mode 7
111 orthogonal code & hopping mode &

For another example, the orthogonal code configuration
information icludes CS which 1s used by the UE 1n generat-
ing the RS, and the orthogonal code configurations 1 (1=1,
2,...,8)m Table 2 represent CS1, CS2, . .., CS8, respec-
tively, then the mapping relation list 1s as shown 1n the fol-
lowing Table 4.
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TABLE 4

RS solution orthogonal code

information configuration information  hopping mode
000 CS1 hopping mode 1
001 CS2 hopping mode 2
010 CS3 hopping mode 3
011 CS 4 hopping mode 4
100 CS5 hopping mode 5
101 CS 6 hopping mode 6
110 CS7 hopping mode 7
111 CS 8 hopping mode 8

For another example, the orthogonal code configuration
information includes OCC which 1s used by the UE 1n gen-
erating the RS, and the orthogonal code configurations 1 (1=1
2, ...,8)1n Table 2 represent OCC1, OCC2, . .., OCCS,
respectively, then the mapping relations are as shown 1n the
tollowing Table 3.

TABL

(L.
n

RS solution orthogonal code

information configuration information  hopping mode
000 OCC 1 hopping mode 1
001 OCC 2 hopping mode 2
010 OCC 3 hopping mode 3
011 OCC 4 hopping mode 4
100 OCC 5 hopping mode 5
101 OCC 6 hopping mode 6
110 OCC 7 hopping mode 7
111 OCC 8 hopping mode &

RS can be enhanced with use of OCC to generate the RS,
namely adding an additional layer of OCC 1n time dimension
alter cyclically shifting the CAZAC sequence. In this way, the
base station may assign partly overlapped frequency bands
and ditferent OCCs to different UEs to ensure the orthogo-
nality among the RSs generated by different UEs. As the
schematic drawing of the principal of generating enhanced
RS shownin FIG. 4, a base station assigns 1-4 PRBs (Physical
Resource Block) and OCC [+]1 +1] to UEIl; and the base
station assigns 1-7 PRBs, and OCC [+1 -1] to UE2. Although

the frequency bands used by UE] and UE2 are partly over-
lapped, the OCCs used by them are orthogonal to each other.
As aresult, the two RS symbols for the subiframe are orthogo-
nal to each other.

Additionally, the orthogonal code configuration informa-
tion may also imnclude two or more of the orthogonal code, the
CS and the OCC. With an example where the orthogonal code
configuration information includes specific CS and OCC
used by a UE 1n generating RS, the mapping relation list may
be as shown in the following Table 6.

TABLE 6

orthogonal code

RS solution configuration information

information CS OCC hopping mode
000 0 +1 +1] hopping mode 1
001 3 +1 +1] hopping mode 2
010 6 +1 +1] hopping mode 3
011 9 +1 +1] hopping mode 4
100 1 +1 —1] hopping mode 5
101 7 +1 —1] hopping mode 6
110 4 +1 +1] hopping mode 7
111 10 +1 +1] hopping mode &
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It should be noted that the specific value of CS can be
obtained by the equation n_=(n,,, 5" +1,50 0 +0 o (1))
mod 12, wherein n,,,,.' "’ means that the base station sends)
signaling notice to the UE by broadcast; n,,, <’ means that
the base station sends signaling notice to the UE by unicast;
N, {(1.) 1 related to the cell ID; n, represents a slot number;
n,,(n ) takes different values in different slots, namely the
value of CS hops among different slots; mod represents a
modulus operation. In this step, the value of CS which 1s
included 1n the orthogonal code configuration information
and used 1n generating RS by UE can only be represented by
N, and the embodiment does not set specific limitation
on the value of CS.

As for the hopping mode, different hopping modes corre-
spond to different hopping periods. The embodiment does not
set limitation on the specific hopping mode, and also does not
set limitation on the specific value of the hopping period
corresponding to the hopping mode. In a specific application,
the object of hopping can be the sequence group or the cyclic
shift, then the hopping mode may be a sequence group hop-
ping mode or a cyclic shift hopping mode.

The sequence group hopping mode means that the
sequence group used by the UE 1n generating the RS hops
among different times, and hopping result is related to the cell
identifier where at different moments, different cells have
different hopping results. Similar to the sequence group hop-
ping mode, the cyclic shift hopping mode means that the
cyclic shift used by the UE 1n generating the RS hops among
different times, and the hopping result 1s related to the cell
identifier, where at different moments, different cells have
different hopping results.

The embodiment only uses the sequence group hopping
under the scenario where a base station assigns a same Ire-
quency band to different UEs as an example to illustrate the
hopping mode. As the schematic drawing of the principal of
the sequence group hopping technique shown in FIG. 5, when
the sequence group hopping technique 1s not used, 1t 1s sup-
posed that the CAZAC sequence A(UE1), which 1s used by
UE1 on the RS symbols in the first and the second slots, 1s a
sequence 1n the first sequence group, and the CAZAC
sequence A(UE3), which 1s used by UE3 on the RS symbols
in the first and the second slots, 1s a sequence in the fifth
sequence group. I mutual interference between the first and
the fifth sequences 1s relatively high, the mutual interference
between UE]1 and UE3 on the first and the second RS symbols
are both relatively high. As such, performance the signal,
which was sent by the UEs, detected by the base station 1s
relatively poor. As for the case where the sequence group
hopping technique 1s used, it 1s supposed that the CAZAC
sequences, which are used on the RS symbols by UE] in the
first and the second slots, are (A(UE1,Slotl)) and A(UEI,
Slot2)) which correspond to the sequences in the first and the
third sequence groups respectively, and the CAZAC
sequences, which are used on the RS symbols by UE3 1n the
first and the second slots, are (A(UE3,Slotl)) and A(UE3,
Slot2)) which correspond to the sequences 1n the fifth and the
ninth sequence groups respectively. If mutual interference
between the first and the fifth sequence groups 1s relatively
high, and mutual interference between the third and the ninth
groups 1s relatively low, then the mutual interference between
UE1 and UE3 on the RS symbols 1n the first slot 1s relatively
high, and the mutual mterference between UE]1 and UE3 on
the RS symbols 1n the second slot 1s relatively low. The base
stations of two cells can still detect their signals normally.

That 1s to say, in term of the interference among cells, with
the sequence group hopping, since the sequence groups used
by UEs of different cells in generating RS are not fixed and the
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interferences among the different sequence groups are differ-
ent, the mutual interferences among UEs 1n different cells are
randomized. The cyclic shift hopping mode can achieve the
same effect, which will not be repeated redundantly herein.

Furthermore, the hopping mode can also be classified as
slot-level hopping and subirame-level hopping.

For example, in the LTE-A (LTE-Advanced) system, an
uplink subframe 1s Ims long, which includes two slots, and
cach slot includes one RS symbol. If RS solution information,
which 1s sent by a base station to a UE, indicates that the
hopping mode corresponding to the RS solution information
used by the UE 1s the slot-level hopping, then the RS symbols
sent by the UE 1n the two slots of one subframe hop. If RS
solution information, which 1s sent by a base station to a UE,
indicates that the hopping mode corresponding to the RS
solution information used by the UE 1s subiframe-level hop-
ping, then the RS symbols sent by the UE 1n the two slots of
one subirame will not hop, but will hop between the sub-
frames.

Different RS solutions corresponding to the slot-level hop-
ping cannot support the orthogonality among UEs under the
MU-MIMO (Multiple User-Multiple Input Multiple Output)
scenar1o where different UEs are assigned partly overlapped
frequency bands, and different RS solutions corresponding to
the subiframe-level hopping can support the orthogonality
among UEs under the MU-MIMO scenario where different
UEs are assigned partly overlapped frequency bands.

In either hopping mode, there 1s a corresponding hopping,
rule, and each hopping rule has corresponding hopping-rule
related parameter(s). Part or all of the hopping rules and the
hopping-rule related parameter(s) can be preset on UE side
and base station side, and thus 1t will not be necessary for the
base station to send to UE a signaling to notify the hopping
rules and the hopping-rule related parameter(s) correspond-
ing to the hopping mode. Accordingly, when UE generates
reference signal according to the determined orthogonal code
configuration information and the hopping mode, in particu-
lar, UE generates reference signal according to the stored
hopping-rule related parameter(s), the hopping rule corre-
sponding to the determined hopping mode and the deter-
mined orthogonal code configuration information.

The embodiment does not set limitation on the specific
hopping rule, and the following two hopping rules are given
as an example:

For example, hopping rule corresponding to the subirame-
level hopping is N,,,°°” mod 30 or [N,,"*”+floor(n/2)] mod
30, where N, ,,°*” represents cell ID; floor(*) represents round-
ing down to the nearest integer. In this way, as for the first and
the second slots of the first subframe (n_ are 0 and 1, respec-
tively), the sequence group numbers used by two RS symbols
are both equal to N,,,°*” mod 30 (floor(n./2) are both equal to
0).

For another example, the hopping rule corresponding to the
slot-level sequence group hopping 1s

(2., c(8n.+1)-2")mod 30+(N,,” mod 30+A_ . )mod 30]
mod 30, where c(*) represents a random sequence, n_ repre-
sents a slot number, and A__ represents an offset value.

Also, the embodiment does not set limitation on the spe-
cific hopping-rule parameter. With the hopping rule corre-
sponding to the slot-level sequence group above as an
example, specifically, the hopping-rule related parameter
may be A__.

Optionally, UE may not pre-store hopping-rule related
parameter(s), and rather, base station provides UE with the
hopping-rule related parameter(s) involved 1n some hopping,
rules. As a result, before the base station sends the reference
signal solution information to the UE, a step of sending to the
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UE hopping-rule related parameter(s) may be further
included, enabling the UE to generate reference signal
according to the recerved hopping-rule related parameter(s),
the hopping rule corresponding to the hopping mode and the
orthogonal code configuration information. For example,
with respect to the hopping rule corresponding to the sub-
frame-level sequence group hopping described above, the
base station sends to UE the value of the hopping-rule related
parameter A__ before sending to the UE a signaling carrying
the reference signal solution information. As such, the UE can
obtain the hopping rule of the sequence group hopping
according to A__.

Accordingly, when a UE generates a reference signal
according to orthogonal code configuration information, spe-
cifically, the UE generates the reference signal according to
the recetved hopping-rule related parameter(s), the hopping
rule corresponding to the determined hopping mode and the
determined orthogonal code configuration information.

304: the UE sends the generated reference signal to the
base station.

As for this step, as the schematic drawing of the structure of
demodulating reference signal shown in FIG. 6, a subirame
includes two slots, with 14 symbols totally. The UE transmuits
DM RS 1n the third and the eleventh symbols and transmits
data 1n other symbols, so that the base station can obtain
channel fading information by receirving the DM RS sent by
the UE, thereby demodulating the data symbols.

Furthermore, the mapping relation among the RS solution
information, orthogonal code configuration information and
the hopping mode would be different i1 the number of the data
stream(s), which are sent from the UE to the base station
simultaneously, 1s different. The number of the data
stream(s), which are sent from the UE to the base station
simultaneously 1s named as a number of data transmission
layer(s). Theninthe step 301 described above, before the base
station sends the signaling carrying the RS solution informa-
tion, 1t 1s further comprised that the base station sends a
signaling to the UE, which indicates the number of data
transmission layer(s).

That 1s, there are many kinds of mapping relations pre-
stored 1n UE and base station, and different numbers of data
transmission layer(s) correspond to different mapping rela-
tions. When the number of data transmission layer(s)
assigned by the base station 1s different, the mapping relation

used by the UE (and the base station) 1s different. Then 1n the
step 303 described above, when the UE determines, accord-
ing to the recerved RS solution information and the stored
mapping relations, the corresponding orthogonal code con-
figuration information and the corresponding hopping mode,
it needs to determine the corresponding mapping relation
according to the number of data transmission layer(s) indi-
cated by the base station, and to determine, according to the
determined mapping relation, the orthogonal code configu-
ration information and the hopping mode corresponding to
the determined RS solution information.

For example, there are 4 mapping relation lists pre-stored
by UE and base station, which correspond to the cases where
the number of data transmission layer(s) indicated by the base
station for the UE 15 1, 2, 3, 4 respectively, which can support
the UE 1n transmitting 4 layers of data streams at most. The
mapping relations when the number of data transmission
layer(s) 1s 1 to 4 are shown 1n the following Table 7 to Table
10, respectively.
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OCC value

[+1 +1]

[+1 +1]

[+1 +1]

[+1 +1]

[+1 —1]

[+1 -1]

[+1 +1]

[+1 +1]
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orthogonal code
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hopping

slot-level sequence group
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slot-level sequence group
hopping

slot-level sequence group
hopping

Subframe-level sequence
group hopping
subiframe-level sequence
group hopping
subframe-level sequence
group hopping
subframe-level sequence
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000
001
010
011
100
101
110

111

reference signal
solution

CS value
0, 6
0, 6
5,11
3,9
1,7
1,7
3,9

5,11

OCC value

[+1 +1], [+1 +1]
[+1 -1], [+1 -1]
[+1 +1], [+1 +1]
[+1 +1], [+1 +1]
[+1 +1], [+1 +1]
[+1 -1], [+1 -1]
[+1 -1], [+1 -1]
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001

010

011

100

101

110

111

CS value
0,4, 8
1,5,9
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0,4, 8
1,5,9
0,4, 8
3,7,11

3,7, 11

OCC value

[+1 1], [+1 -1],
[+1 -1]

[+1 +1], [+1 +1],
[+1 +1]

[+1 1], [+1 -1],
[+1 -1]

[+1 +1], [+1 +1],
[+1 +1]

[+1 1], [+1 -1],
[+1 -1]

[+1 +1], [+1 +1],
[+1 +1]

[+1 1], [+1 -1],
[+1 -1]

[+1 +1], [+1 +1],
[+1 +1]

CS value

slot-level sequence
group hopping

slot-level sequence
group hopping

slot-level sequence
group hopping

slot-level sequence
group hopping
subframe-level sequence
group hopping
subframe-level sequence
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subframe-level sequence
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TABLE 10

reference signal orthogonal code

solution configuration information  hopping mode
information CS value OCC value CS value
000 0, 3, [+1 -1], [+1 —1], slot-level sequence
6,9 [+1 —-1], [+1 -1] group hopping
001 1,4, [+1 +1], [+1 +1], slot-level sequence
7,10 [+1 +1], [+1 +1] group hopping
010 2,5, [+1 -1], [+1 —1], slot-level sequence
8,11 [+1 -1], [+1 —=1] group hopping
011 0, 3, [+1 +1], [+1 +1], slot-level sequence
6,9 [+1 +1], [+1 +1] group hopping
100 1,4, [+1 —1], [+1 —1], subirame-level sequence
7,10 [+1 -1], [+1 —=1] group hopping
101 2,5, [+1 +1], [+1 +1], subirame-level sequence
8,11 [+1 +1], [+1 +1] group hopping

When the number of data transmission layer of a UE 1ndi-
cated by a base station 1s 1, the mapping relation correspond-
ing to the number 1 of data transmission layer 1s shown 1n
Table 7. With the signaling carrying the RS solution informa-
tion, sent by the base station to the UE, 1s 100 as an example,
the UE can determine, according to 100, that the value of CS
1s 1 and the value of OCC1s [+1 -1], and adopts the subirame-
level sequence group hopping.

When the number of data transmission layers of a UE
indicated by a base station 1s 2, the mapping relation corre-
sponding to the number 2 of data transmission layers 1s shown
in Table 8. With the signaling carrying the RS solution infor-
mation, sent by the base station to the UE, 1s 100 as an
example, the UE can determine, according to 100, that the
values of CS are 1, 7 and the values of OCC are [+1 +1],
[+1+1] 1n the two data transmission layers, respectively, and
adopts the subiframe-level sequence group hopping.

When the number of data transmission layers of a UE
indicated by a base station 1s 3, the mapping relation corre-
sponding to the number of data transmission layers 1s shown
in Table 9. With the signaling carrying the RS solution infor-
mation, sent by the base station to UE, 1s 100 as an example,
UE can determine, according to 100, that the values of CS are
1,5 and 9 and the values of OCC are [+1 -1], [+]1 =1] and [+1
—1] 1n the three data transmission layers, respectively, and
adopts the subirame-level sequence group hopping.

When the number of data transmission layers of a UE
indicated by a base station 1s 4, the mapping relation corre-
sponding to the number of data transmission layers 1s shown
in Table 10. With the signaling carrying the RS solution
information, sent by the base station to UE, 1s 100 as an
example, UE can determine, according to 100, that the values
of CSarel, 4,7 and 10 and the values of OCC are [+1 1], [+1
—1], [+]1 -1] and [+1 -1] in the four data transmission layers,
respectively, and adopts the subframe-level sequence group
hopping.

It can be seen from the analysis above and tables 7 to 10
described above that, 1n the mapping relation tables pre-
stored by UE and base station, different layers of the data
transmission layers correspond to a same value of OCC,
which facilitates to assign different values of OCC to different
UEs.

As shown 1n Table 10, when the signaling sent by a base
station to UE1 1s 100, values of OCC used by RS symbols
corresponding to different numbers of data transmission
layer(s) are the same, namely [+]1 -1]. When the signaling
sent by a base station to UE2 1s 101, values of OCC used by
RS symbols corresponding to different numbers of data trans-
mission layer(s) are the same, namely [+1 +1]. Then the base
station can assign the first to fourth PRBs to UE1 and the first
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to seventh PRBs to UE2. Since UE1 and UE2 adopt different
values of OCC and adopt the subirame-level sequence group
hopping both, the RS symbols generated by UE1 and UE2 are
orthogonal to each other.

Next, in connection with different application scenarios, a 3
detailed description of the method for generating reference
signal provided by the embodiment will be given.

As for single user scenario:

A base station can assign a certain frequency band to one
UE, and sends to the UE a signaling carrying RS solution 10
information. After recerving 1t, the UE can obtain the orthogo-
nal code information and the hopping mode corresponding to
the RS solution information sent {from the base station to the
UE, thereby generate and send RS symbol to the base station.

At this time, the UE will not be interfered by other UEs in the 15
current cell.

For example, the base station sends a signaling to the UE to
indicate the number 1 of data transmission layer and the
signaling of RS sent to the UE 1s 100. Then it can be known
from the mapping relation Table 7 corresponding to the above 20
data transmission layer 1 that the UE uses a value of CS being
1 and a value of OCC being [+1 —1] and adopts the subiframe-
level sequence group hopping.

As for MU-MIMO scenario supporting assignment of a
same frequency band: 25
A base station may only assign a same frequency band to

multiple UEs, and sends signalings to different UEs, which
carry RS solution information, and the RS solution informa-
tion received by the respective UEs are different. Then, after
receiving corresponding signalings respectively, each UE 30
will obtain orthogonal code configuration mformation and
hopping mode corresponding to the respective assigned RS
solution 1nformation, thereby generating and sending RS
symbols to the base station. At this time, the RS symbols
generated by different UEs are orthogonal to each other. 35

For example, a base station assigns the first to fourth PRBs
to both of UE]1 and UE2. The base station sends to UE] a
signaling to indicate that the number of data transmission
layer1s 1 and sends to UE1 a signaling of RS 000. Then, it can
be obtained from the mapping relation table 7 described 40
above corresponding to the data transmission layer 1 that UE
1 uses a value of CS being 0 and a value of OCC being [+1 +1],
and adopts the slot-level sequence group hopping. The base
station sends to UE2 a signaling to indicate that the number of
data transmission layer 1s 1 and sends to UE2 a signaling of 45
RS 010. Then, 1t can be obtained from the mapping relation
table 7 described above corresponding to the data transmis-
sion layer 1 that UE2 uses a value of CS being 6 and a value
of OCC being [+1 +1], and adopts the slot-level sequence
group hopping. Since ditferent values of CS are adopted, the 50
RS symbols generated by UE1 and UE2 are orthogonal to
cach other.

As for MU-MIMO scenarios supporting assignment of
different frequency bands:

A base station may merely assign partly overlapped fre- 55
quency bands to multiple UEs, and sends corresponding RS
solution information to different UEs, enabling each UE to
obtain the orthogonal code configuration information and the
hopping mode corresponding to the RS solution information
assigned by the base station, and enabling each UE to gener- 60
ate and send RS symbol to the base station. At this time, each
UE will not be interfered by other UEs in the current cell.

For example, a base station assigns the first to the fourth
PRBs to UE1 and assigns the first to the seventh PRBs to UE2.
The base station sends to UE] a signaling to indicate that the 65
number of data transmaission layers 1s 2 and sends to UE] a

signaling of RS 100. Then, 1t can be obtained from the map-
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ping relation Table 8 described above corresponding to the
data transmaission layer 2, that UE] uses values o1 CS being 1

and 7 and values of OCC being [+1 +1] and [+]1 +1], and
adopts the subirame-level sequence group hopping. The base
station sends to UE2 a signaling to indicate that the number of
data transmission layers 1s 2 and sends to UE2 a signaling of
RS 101. Then, it can be obtained from the mapping relation
Table 8 described above corresponding to the data transmis-
sion layer 2 that UE2 uses values of CS being 1 and 7 and
values of OCC being [+1 +1] and [+]1 -1], and adopts the
subirame-level sequence group hopping. Although UE] and
UE2 send signalings on a partly overlapped frequency bands,
the RS symbols generated by UE1 and UE2 are orthogonal to
cach other because they adopt different values of OCC, and
both adopt subirame-level sequence group hopping.

The method provided by the embodiment delivers hopping
mode without increasing system signaling overhead, through
pre-storing mapping relations among reference signal solu-
tion information, orthogonal code configuration information
and hopping mode on a base station and a user equipment and
the user equipment generating reference signal after deter-
mining the corresponding orthogonal code configuration
information and the corresponding hopping mode according
to the reference signal solution imnformation sent by the base
station, so that the UE’s hopping mode fits the scenario where
the UE 1s, to ensure the orthogonality of reference signals

* it

generated by diflerent UEs 1n various scenarios.

Embodiment 4

Referring to FI1G. 7, the embodiment provides a user equip-
ment, the user equipment comprising

a {irst storing module 701 configured to store at least one
mapping relation among reference signal solution informa-
tion, orthogonal code configuration information and a hop-
ping mode;

a first recerving module 702 configured to receive a signal-
ing carrying the reference signal solution information sent by
a base station; and;

a determining module 703 configured to determine,
according to the reference signal solution information
received by the first recerving module 702 and the at least one
mapping relation stored by the first storing module 701, cor-
responding orthogonal code configuration information and a
corresponding hopping mode; and

a generating module 704 configured to generate areference
signal according to the orthogonal code configuration infor-
mation and the hopping mode determined by the determiming
module 703.

Furthermore, referring to FIG. 8, the user equipment fur-
ther comprises

a second receiving module 705 configured to receive a
signaling indicating the number of data transmission layer(s)
sent by the base station.

Accordingly, the determiming module 703 determines a
corresponding mapping relation from the at least one map-
ping relation stored by the first storing module 701 according
to the number of data transmission layer(s) indicated by the
signaling recetved by the second recerving module 705, and
determines the orthogonal code configuration information
and the hopping mode corresponding to the reference signal
solution information according to the corresponding map-
ping relation.

Optionally, referring to FI1G. 9, the user equipment further
comprises

a third recerving module 706 configured to recerve a hop-
ping-rule parameter sent by the base station.
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Accordingly, the generating module 704 1s further config-
ured to generate the reference signal according to the hop-

ping-rule relevant parameter received by the third recerving,
module 706, a hopping rule corresponding to the hopping
mode determined by the determining module 703 and the
orthogonal code configuration information determined by the
determining module 703.

Optionally, referring to FIG. 10, the user equipment further
comprises

a second storing module 707 configured to pre-store a
hopping-rule relevant parameter.

The generating module 704 1s further configured to gener-
ate the reference signal according to the hopping-rule relevant
parameter stored by the second storing module 707, a hop-
ping rule corresponding to the hopping mode determined by
the determining module 703 and the orthogonal code con-
figuration information determined by the determining mod-
ule 703.

In conclusion, the user equipment provided by the embodi-
ment delivers hopping mode without increasing system sig-
naling overhead, through pre-storing mapping relations
among relerence signal solution information, orthogonal
code configuration information and hopping mode, and gen-
erating reference signal after determining a corresponding
orthogonal code configuration information and hopping
mode according to the reference signal solution imnformation
sent by the base station, so that the UE’s hopping mode fits the
scenario where the UE 1s, to ensure the orthogonality of
reference signals generated by different UEs 1n various sce-
narios.

Embodiment 5

Referring to FIG. 11, the embodiment provides a base
station, the base station comprising

a storing module 1101 configured to store at least one
mapping relation among reference signal solution informa-
tion, orthogonal code configuration information and hopping,
mode; and

a first sending module 1102 configured to send a signaling,
carrying reference signal solution information, to the user
equipment, enabling the user equipment to determine corre-
sponding orthogonal code configuration mformation and a
corresponding hopping mode according to the reference sig-
nal solution information and the at least one mapping relation
among the reference signal solution information, the orthogo-
nal code configuration mformation and the hopping mode,
pre-stored by the user equipment, and generate a reference
signal according to the determined orthogonal code configu-
ration information and the determined hopping mode.

The mapping relations stored 1n the storing module 1101
vary with the number of data transmission layer(s).

Furthermore, referring to FIG. 12, the base station further
COmMprises

a second sending module 1103 configured to send a sig-
naling indicating a number of data transmission layer(s) to the
user equipment, enabling the user equipment to determine the
corresponding mapping relation according to the indicated
number of the data transmission layer(s).

Optionally, referring to FIG. 13, the base station further
COmprises

a third sending module 1104 configured to sending a hop-
ping-rule relevant parameter to the user equipment, enabling,
the user equipment to generate the reference signal according,
to the hopping-rule relevant parameter, a hopping rule corre-
sponding to the hopping mode and the orthogonal code con-
figuration information.
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The base station provided by the embodiment delivers
hopping mode without increasing system signaling overhead,
through pre-storing mapping relations among reference sig-
nal solution information, orthogonal code configuration
information and hopping mode and sending to the user equip-
ment the signaling carrying the reference signal solution
information, enabling the user equipment to generate refer-
ence signal after determining the corresponding orthogonal
code configuration information and the corresponding hop-
ping mode according to the reference signal solution infor-
mation, so thatthe UE’s hopping mode fits the scenario where
the UE 1s, to ensure the orthogonality of reference signals
generated by different UEs 1n various scenarios.

Embodiment 6

Referring to FIG. 14, the embodiment provides a system
for generating reference signal, and the system comprises a
base station 1401 and a user equipment 1402.

The base station 1401 1s as the base station provided in the
embodiment 5 described above, and the user equipment is as
the user equipment provided 1n the embodiment 4 described
above. This embodiment will not repeat redundantly herein.

The system for generating reference signal provided by the
embodiment delivers hopping mode without increasing sys-
tem signaling overhead, through the base station and the user
equipment pre-storing mapping relations among reference
signal solution information, orthogonal code configuration
information and hopping mode and the user equipment gen-
erating reference signal after determining the corresponding
orthogonal code configuration information and the corre-
sponding hopping mode according to the reference signal
solution information sent by the base station, so that the UE’s
hopping mode fits the scenario where the UE 1s, to ensure the
orthogonality of reference signals generated by different UEs
1n various scenarios.

It should be noted that 1t 1s only exemplified with the
division of the respective functional modules as described
above when the user equipment provided by the embodiments
described above generates reference signals, and in actual
practice, the functions mentioned above can be assigned to be
performed by different functional modules as needed, namely
the internal structure of the devices 1s divided into different
functional modules 1n order to perform all or part of the
functions described above. In addition, the user equipment,
the base station and the system for generating reference signal
provided by the embodiments above belong to the same con-
cept as the embodiments of method for generating reference
signal, and the specific implementations thereof may refer to
the method embodiments 1n detail which will not be repeated
redundantly herein.

The sequence numbers of the embodiments of the present
invention described above are merely for description, which
do not represent merits or defects of the embodiments.

All or some of the steps of the embodiments of the present
invention may be realized with software and corresponding
software program may be stored in a readable storage
medium, such as optical disk, hard disk or the like.

The above description 1s only preferable embodiments of
the present invention, which 1s not meant to limait the present
invention. Any amendments, equivalent substitutions and
improvements under the spirit and principal of the present
invention shall be included 1n the protection scope of the
present invention.
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What 1s claimed 1s:

1. A method for generating a reference signal, comprising:

receiving, by a user equipment from a base station, a first

signal carrying reference signal solution information,
wherein the reference signal solution information has at
least one mapping relation with at least one piece of
orthogonal code configuration information and at least
one hopping mode, wherein the at least one mapping
relation 1s stored at the base station and at the user
equipment;

determining, by the user equipment, a corresponding piece

of the orthogonal code configuration information and a
corresponding hopping mode according to the received
reference signal solution information and the stored at
least one mapping relation; and

generating, by the user equipment, a reference signal

according to the determined piece of the orthogonal
code configuration information and the determined hop-
ping mode,

wherein before recerving, by the user equipment, the first

signal, the method further comprises:

receiving, by the user equipment from the base station, a

second signal indicating a quantity of data transmission
layers; and
wherein the determining, by the user equipment, the cor-
responding piece of the orthogonal code configuration
information and the corresponding hopping mode
according to the recerved reference signal solution infor-
mation and the stored at least one mapping relation
Comprises:

determining, by the user equipment, at least one corre-
sponding mapping relation from the stored at least one
mapping relation according to the quantity of data trans-
mission layers; and
determining, by the user equipment, the corresponding
piece of the orthogonal code configuration information
and the corresponding hopping mode according to the
reference signal solution information and the at least one
determined corresponding mapping relation determined
according to the quantity of data transmission layers,

wherein different data transmission layers use a single
orthogonal cover code when the orthogonal code con-
figuration information includes the orthogonal cover
code.

2. The method of claim 1, wherein before receiving, by the
user equipment, the first signal, the method further com-
Prises:

receiving, by the user equipment from the base station, a

hopping-rule relevant parameter; and

wherein the generating, by the user equipment, the refer-

ence signal according to the determined piece of the
orthogonal code configuration information and the
determined hopping mode comprises:

generating, by the user equipment, the reference signal

according to the hopping-rule relevant parameter, a hop-
ping rule corresponding to the hopping mode, and the
piece of the orthogonal code configuration information.

3. The method of claim 1, wherein before receiving, by the
user equipment, the first signal, the method further com-
Prises:

storing a hopping-rule relevant parameter; and

wherein the generating, by the user equipment, the refer-

ence signal according to the determined piece of the
orthogonal code configuration information and the
determined hopping mode comprises:

generating, by the user equipment, the reference signal

according to the hopping-rule relevant parameter, a hop-
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ping rule corresponding to the determined hopping
mode, and the determined piece of orthogonal code con-
figuration information.

4. The method of claim 1, wherein the reference signal
solution information 1s sent by the base station through a
channel for delivering relevant information on uplink sched-
uling.

5. The method of claim 1, wherein the orthogonal code
configuration information comprises one ol a group consist-

ing of: an orthogonal code, a cyclic shift, and an orthogonal
cover code.

6. The method of claim 1, wherein different hopping modes
correspond to different hopping periods.

7. The method of claim 1, wherein the hopping mode
comprises one of a group consisting of: a sequence group
hopping mode and a cyclic shift hopping mode.

8. The method of claim 1, wherein the hopping mode
comprises one of a group consisting of: a slot-level hopping
mode and a subirame-level hopping mode.

9. A user equipment, comprising:

a memory, configured to store at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration information, and at least one hopping mode;

a receiver, configured to recerve a signal carrying a piece of
reference signal solution imformation sent by a base
station;

a processor, configured to determine a corresponding piece
of the orthogonal code configuration information and a
corresponding hopping mode according to the recerved
piece of reference signal solution mmformation and the
stored at least one mapping relation; and

a generator, configured to generate a reference signal
according to the determined piece of the orthogonal
code configuration information and the hopping mode,

wherein the recerver 1s further configured to recerve a sec-
ond signal indicating a quantity of data transmission
layers sent by the base station,

wherein the processor 1s further configured to determine at
least one corresponding mapping relation from the at
least one mapping relation stored by the memory
according to the quantity of the data transmission layers
indicated by the second signal and determine the corre-
sponding piece of the orthogonal code configuration
information and the corresponding hopping mode
according to the received reference signal solution infor-
mation and the at least one determined corresponding
mapping relation,

wherein different data transmission layers use a single
orthogonal cover code when the orthogonal code con-
figuration information includes the orthogonal cover
code.

10. The user equipment of claim 9, wherein the receiver 1s
turther configured to receive a hopping-rule relevant param-
cter sent by the base station, and

wherein the generator 1s further configured to generate the
reference signal according to the recerved hopping-rule
relevant parameter, a hopping rule corresponding to the
determined hopping mode, and the determined piece of
the orthogonal code configuration information.

11. The user equipment of claim 9, wherein

the memory 1s further configured to store a hopping-rule
relevant parameter,

wherein the generator 1s further configured to generate the
reference signal according to the stored hopping-rule
relevant parameter, a hopping rule corresponding to the
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determined hopping mode and the determined piece of

the orthogonal code configuration information.

12. A method for generating a reference signal, compris-

ng:

storing, by a base station, at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration information, and at least one hopping mode;
and

sending, by the base station, a first signal carrying a piece
of reference signal solution information of the at least
one piece of reference signal solution imnformation to a
user equipment to enable the user equipment to deter-
mine a corresponding piece of the orthogonal code con-
figuration information and a corresponding hopping
mode according to the reference signal solution infor-
mation sent by the base station and at least one corre-
sponding mapping relation from the at least one map-
ping relation stored by the user equipment, and to
generate the reference signal according to the deter-
mined piece of the orthogonal code configuration infor-
mation and the determined hopping mode,

wherein before sending by the base station the first signal
the method further comprises:

sending by the base station a second signal indicating a
quantity of data transmaission layers to the user to enable
the user equipment to determine the at least one corre-
sponding mapping relation from the at least one map-
ping relation stored 1n the user equipment according to
the indicated quantity of the data transmission layers,

wherein different data transmission layers use a single
orthogonal cover code when the orthogonal code con-
figuration information includes the orthogonal cover
code.

13. The method of claim 12, wherein before sending, by the

base station, the first signal, the method further comprises:

sending, by the base station, a hopping-rule relevant
parameter to the user equipment, to enable the user
equipment to generate the reference signal according to
the hopping-rule relevant parameter, a hopping rule cor-
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responding to the determined hopping mode, and the
determined piece of the orthogonal configuration solu-
tion information.

14. A base station, comprising:

a memory, configured to store at least one mapping relation
among at least one piece of reference signal solution
information, at least one piece of orthogonal code con-
figuration information, and at least one hopping mode;
and

a transmitter, configured to send a first signal carrying a
piece of reference signal solution information of the at
least one piece of reference signal solution information,
to a user equipment to enable the user equipment to
determine a corresponding piece of the orthogonal code
conflguration information and a corresponding hopping,
mode according to the reference signal solution infor-
mation sent by the base station and at least one corre-
sponding mapping relation from the at least one map-
ping relation stored by the user equipment, and to
generate a reference signal according to the determined
piece of the orthogonal code configuration information
and the determined hopping mode,

wherein the transmitter 1s further configured to send a
second signal indicating a quantity of data transmission
layers to the user equipment to enable the user equip-
ment to determine the at least one corresponding map-
ping relation from the at least one mapping relation
stored 1n the user equipment according to the mndicated
quantity of the data transmission layers,

wherein different data transmission layers use a single
orthogonal cover code when the orthogonal code con-
figuration information includes the orthogonal cover
code.

15. The base station of claim 14, wherein

the transmutter 1s further configured to send a hopping-rule
relevant parameter to the user equipment to enable the
user equipment to generate the reference signal accord-
ing to the hopping-rule relevant parameter, a hopping
rule corresponding to the determined hopping mode,
and the determined piece of the orthogonal code con-

figuration information.
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